ニホンナシの持続的安定生産にむけての栽培技術開発に関する研究 by SAKAMOTO Daisuke & 阪本 大輔
Studies on Development of Cultivation
Techniques for the Sustainable Production of
Japanese Pear
著者 SAKAMOTO Daisuke
内容記述 この博士論文は内容の要約のみの公開（または一部
非公開）になっています
year 2016
その他のタイトル ニホンナシの持続的安定生産にむけての栽培技術開
発に関する研究
学位授与大学 筑波大学 (University of Tsukuba)
学位授与年度 2016
報告番号 12102乙第2806号
URL http://hdl.handle.net/2241/00147621
  
 
Studies on Development of Cultivation 
Techniques for the Sustainable Production of 
Japanese Pear 
 
 
 
 
 
 
A Dissertation Submitted to 
the Graduate School of Life and Environmental Sciences, 
the University of Tsukuba 
in Partial Fulfillment of the Requirements 
for the Degree of Doctor of Philosophy in Agricultural Science 
 
 
Daisuke SAKAMOTO   
  
 
 
Summary 
 
By employing a well-organized traditional cultivation system that includes training trees 
on a flat trellis, farmers continue to produce stable harvests of Japanese pear (Pyrus 
pyrifolia); however, new serious problems that threaten stable production are on the 
horizon. Thus, new cultivation systems will be required for the future sustainable 
production of Japanese pear. The first problem is a consequence of global warming. 
Delayed flowering and dead flower buds have been frequently observed on the Japanese 
pear cultivar ‘Kosui’ when grown in heated plastic-houses and open fields in the 
southwestern regions of Japan, possibly due to global warming. In addition, high 
temperatures during the summer possibly inhibit flower bud formation because flower 
bud differentiation normally takes place after the cessation of shoot elongation. When 
summer temperatures are high, the current season’s shoots (CSSs) continue to elongate 
without stopping and fail to produce flowers. Secondly, a declining workforce population 
is now apparent, thereby causing another hindrance to efficient farm management for such 
labor-intensive tasks as thinning, harvesting, and pruning. As aforementioned, the flat 
trellis training system is highly suitable for managing Japanese pear cultivation, but the 
shortage of workers due to the aging of farmers has progressed more quickly than 
expected and negatively affects the efficiency of Japanese pear cultivation. Therefore, 
new laborsaving management methods are certainly required. Artificial pollination is an 
important management technique used in Japanese pear cultivation because most 
Japanese pear cultivars are self-incompatible and require artificial pollination by hand 
and/or by insects. In addition, the effective period for artificial pollination is limited 
during the flowering period. Thus, reducing the labor required for the pollination work 
  
 
 
has become an urgent problem for Japanese pear production. Considering these recent 
issues, the objective of this study was to maintain the sustainable production of Japanese 
pear by solving some of the following problems: i) abnormal flowering in Japanese pear 
such as delayed flowering and dead flower buds, ii) inhibition of flower bud formation 
during high temperature conditions in the summer, and iii) labor-intensive pollination. 
As for the abnormal flowering such as delayed flowering and dead flower buds, we 
proposed the following two possible reasons: i) shortage of sufficient chilling 
accumulation for endodormancy breaking in winter under heated plastic-house conditions 
and/or ii) failure to acquire cold hardiness in the fall under open-field conditions. 
Considering the former case, application of an endodormancy breaking agent such as α-
ketol-octadecadienoic acid (KODA) was proposed and found to be a useful approach. 
Although not as effective as hydrogen cyanamide (HC), KODA may be preferable during 
the late endodormancy stages because this chemical has no apparent phytotoxicity for 
either plants or humans. In the latter case, compost application during the fall-winter 
season can adversely affect freezing tolerance through an increase in the nitrogen (N) 
content, thus promoting dead flower buds. Therefore, we suggested that the timing of N 
fertilization should be shifted to the spring season instead of fall and winter. In terms of 
inhibiting flower bud formation during the high temperatures of summer, we observed 
that application of KODA in July increased the number of lateral flower bud primordia 
on Japanese pear spurs. This result suggests that application of KODA in July could be a 
useful technique for decreasing the number of blind buds and promoting stable fruit 
production. Lastly, to reduce laborious hand pollination, we found that the level of 
fruit set after spray pollination using media containing 0.3% (w/v) pollen grains, 
0.1% (w/v) agar and 10% (w/v) sucrose was almost the same as the level after hand 
  
 
 
pollination in the ‘Kosui’ cultivar that has partial parthenocarpic properties. Moreover, 
addition of forchlorfenuron (CPPU) to the spray pollination media that was used for 
‘Kosui’ increased the fruit set of ‘Hosui’. We hypothesized that the higher levels of fruit 
set by CPPU might be due to the induction of partial parthenocarpic properties in ‘Hosui’.  
 
 
